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mm 

4lJi ^e) 7flAl^cf. ^7} *)2L ^E] 315.^, *ll 1 4]JLS] *)1 1 ^ *fl 2 

^-^s-oil^ *ll 1 ^ *fl 2 ^IJll-^- w>o]-s.ol ji, a]i£ 7l§ ^}iL( time 

varying reference signal)* ^Vi-^i °\^£-=l IH^}^ o}^^ ^3 35. 

35 2e]ji a]*]- Aix^ Aj-7] <^Ei #^ ^ols. ^s. ^]J:°fl ^ 

*fl *WH^r M-Bl-tfl^ ^7] fH^> fe #^ SIS.* S^tr^r. 

#7] SHM-g. Aljri^ Aj-7] ^ 1 Aljro} ^T-7) *)] l oH^y. ^^-o] #JLS]^ A] ^ 

£ 2 

CDS, Qtfi] 



24-3 



1020020049783 #^ 2003/4/9 

o)v\x] a£*]m. o\^tS.zl-v]^ {ANALOG-DIGITAL CONVERTER FOR IMAGE 

SENSOR} 

5L l£ wV^H- ^ A HH 4€- ^3J± ^€ CMOS $3,$ 

£ 2^ £ ^ A l€ CMOS 33.3 «H-3 <14 33. 

£ 3£- £ 24] sa]^ h] jn.7] 5] ^ltb 33 

£ 4^ S. 24| ^ °11 °1 w *H7l3 ^Mltb 33£; ZLSli 

£ 5^r £ ^3 *V ^Alofl6fl icj-s CMOS 334H A>-g-£]^ ^lJll-^ 

*:£^3 ^A^-^-oll nfl*V ^ 

10 : ^ <>HH 12 : i£ 

14i - 14 N : <I tH^ 16 : ^ 3-*l 

20 : ^ ^Hf- Saj 30 : ^5. tMlM 

40 : ?}£e1 50 : o\^s,o.-t\^ &&7] 

51 : A o v ^ ^€^(CDS) 33 52 : #3 35. 
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1020020049783 #^ 2003/4/9 

121 : <&*\tf 3)5. 122 : Sl^E] 
123 : efl*] 

<u> u^^. c^^. (sensing), (capturing) ^ ^IJ: ^e] (signal processing) 

1- sft^r ^AS, # c] f^l^AS^ £f CMOSCComplementary 

Metal Oxide Semiconductor) ^l-g-^V^ *r ^tr 

<is> CMOS ^eflois.^ 7fl^d ^Al^el 7l31-g- i7tiH hb}ji s^-tf 3}^, 

*l-g-3 TV ^tr #tfl-g- ^4 ^ cfoj^v .g.^ A>^-sl^ tilrq^. ?HI«HI 

Ai JL^ cg^-o. cfs^ 7>**M *>^4. 

<16> ^e^cH #o^^ ^ «1 3 .^^(videotelephones) f-s] 

«fl g J§-*\ ^fo( afl^i ^u]-g- jii^n 4H(low cost solid state image 

sensors)^ tfl*r #7M^cf. ^3 s]^ ^ -§--§- 

£-o>£| ^Ajofl £t}. ^e, CMOS AflA^ ^1 £0)0^ -B-^^ j£i£ 

3. &<=t. ££^3: CMOS °H*1 4fl*lfe 3.£^(robot ics) , ^^1 «1 *1 (machine 

vision), Ji^b £W (security surveillance), £-°> ^ i^H^r 
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1020020049783 2003/4/9 
<17 > CMOS -$M^I 7}Q °}%£r ^Bl s]5.7> o] xj] ^ ( imager ) ^ 

^€ ^ &H=Hr CMOS CMOS ^ ^tHr°fl tfl# ^ £M CMOS *3 

^€ *r Sa^l ^efl^ CCD°fl «1 «B 7^*>i=k 

<18> S^fe #tfl-g- 7l7l-t^ A>-g-o] ^7}S\51 ^Cf. o] ^ $ *tfl-8" ^>7l 7]* 

tfl-8- ^^>7l7l^ 7fl^ ^*fl 2n^tb4. ^2.3., US ^ ^Efl-g- € 

<19> ^ H >4 ^o], wj*. <£^o_S <£S^Rr tflolEiolrf. a] 

31 ^Bll- *>^SZL C-flo]E^ V)7]m $]0}B\3_ $rt± . CMOS °$<# # 

*Hfe °}^£.=L ^1JL3>| ^#*>ul, o>^s.zl Aisl- cflolels. ^«r^>7l 

^ ^17> A>-g-^cf. o}^3_n.-v]?]Tg #&7)S\ ^ i£f #o]^ 5^ 

^1^7> 7l#^ 3^] 

<20> igtg<£) S-^-g- ^ 4iS.7> o] ^it 

<21> (^) 

<22> -^3* ^*>7l €■ ^3 °^ 
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1020020049783 #3 ^ 2003/4/9 

w>o>-i-ol ji, X\y& 4UL(time varying reference signal)* ^rlr^H 

^tfrfe o>^s.zl ^3 3^4, #^5r^ tH°l-lr -§-#*fl*l o>^- 

S.H AiJil- 3? ^*rfe sis. nelJL Al^- AlJrS^ ^7] $3-2] % 

^o]S S^Sl^ Al^rofl 3j*fl A^^ M-B^^r <#7] ^S. 

* ^*Hr #3 sis.* if-W. A oM °MH# ai^ ^-71 41 i ^3 ai^ # 

7l *ll 1 <*jB|tL f^fe Al^«-Ei 4l 2 ^.^-O] ^L^fe A^ A>o] 

<23> Aj-7] 0]^Ei S]^^, ^ *i<£4 ^^51 *ll 1 *|| 2 ^ ^ ^"71 °}^3-=L 

A}Jr<2}. o^Jg 7flolE§ ^ *|1 1 H€*l^Sr, -*7l 1 H€*1^3^ Aj-7] 4| 2 # 
^•4 o^l^l 41 1 4l 2 ^ o>^-s.zi Al^«4 <£^_Q TflolHl- 41 2 H^l 

x]iEi ZLE)ZL Aj-7] 41 2 B€*1^H 41 2 »1 1 ^ *1 

3} <g^^ 41 2 ^ ^JI Aj-7l ^^o]^- Ajjrsq- oi^sl Tflolsi- *H 3 

<24> ^Al^cllA^ Aj-71 41 i B^l^^r PM0S HSEAliE^olji t Aj-7l 41 2 ^ 

A] 3 B^^l^Bll;^ zl-z}- NM0S H^^l^Eiol4. 
<25> cl-s. ^aHI^^, Aj-71 41 i 41 2 B^l^Blt-^ ^ PM0S H^i^H^l, 

^7} 41 3 H^l^Bl^ NMOS H€*l^°li=f. 
<26> Aj- 7 1 Al^ 7l^ Aljr^ Aj-7] A ] ^ Aljrofl -g-#SflA| ±^ 9] 71^711- £ul ^S^Rr 

A] ^olcf. 
<27> (A^Aloll) 
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1020020049783 QA- 2003/4/9 

<28> o^} £ JE^l^g- #4*1 -g^tr^-. 

<29> £ i^- £ ^-^o) ^a^HI 4^- CMOS <3# S-^^tt 

°lcf. 3E. ^5fl°l(10)^ ^l-(Ri-R M )4 11-(Ci-C N )3 <H^°l3. «fl 

1€ 4^3 €«-(^€l:)(12)-8- S^Vcf. ^«>^o.S. SVM-SJ *3 tflS) S.^ €#(12) 
3.^3 o§#fr ^71 ^-°l D o 1 £ 3-A 

(20)£ *3^r ^*}7l *3 ^^-i-CRSLi-RSLM) #<Hl *S ^ ^IJl* 

(RSL)# *fl*tM=h «(12)S ^|^7l ^ ol§( RES rRESjj) #^ 3$ 

(RESET) ^ S3] 1-^(20)41 lH9€t=r. ^4^1 ^ 4(12)5.^3] ^ofl ^ 

*fl -fi-SS^ #*Kr cfl-§-*Rr ^^S-Ai z| <t#(Ci-C N ) vfl^l €#(12)4 <g^^ z}- <g 

c-flolE] e1-<y-ir(14i-14 N ) #4| £^4. ^ *1*HI A «"(14i) #^ 
€ KCi)^- #^sHa ^ *fl^ ^vq-^i €^ <3# ^-s-W. 41^ 

e}<?l#(14i-14 M )^ «(12)^ ^S-SHrCll ^^(VDD, VTG)^- bH u J ^ ^ B 

# S3](20)^^-Ei €1-(12)S 

<30> ^7] (30)^ Bfo]nJ ^ B S. S3](20)^-S.^-B}^ °l°lM-ir 

^1J1(LAMP_EN)41 -§-#*fl*l ^1Jl(VRAMP)«- l^th}. #7l ^iJKVRAMP)^ i 

^ 7|-i:7ll- 5>JL ^sl-sr}^ A]^ 7l§ ^lJl(time varying reference signalH^f. 7> 
£^(40)^ <^H^- A}jr(CNT_EN)ofl -§-^-«flAi #5} ^lJl(CLK)^ ^7l» 7R:B 

<3i> df^S-ii-c]^]^ ^^^(Analog to Digital converters : ADCs)(50i-50 N )^r 

^*(Ci-Cn)S1 AA S^t*. o\^S.=L-v]^ ^^^(SOj)^ 1 

<y(i4 
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1020020049783 #^ 2003/4/9 

j) #4 ^^(VPXLj), ^IJl ^7l(30)oflAi M}-^ Al^(VRAMP) ^ 4£4 

(40)4 #^ (CNT)-§r i|H>H&<>laL, t^ig ^H.(Dj)l- #3t!:4. 4^3.^-44^ i£^4 
l-(50j)S.^-E^ #^4^r 44<i $U=*(Dj)£ 44 #43 *fl^4. 

<32> £. 2^ £ H :&44 CMOS 4^.4 444 <14 :&i£4 45. ^-fr 4^14 

iL4^TTr J£^44. £ 21- ^S^a, *)lS.4 ^(12)^r NMOS B^^l^Ei €-(101-104)4 
£S nfol^.jE.(PDl)» i4t>4. NMOS ^4^4(101)^- ^44 
i^=(110)4 ±i ^ 43} 44(RST)-8r ^§-*fl 4^1 4JURESET)4 <2^14 Tfl 

^4. NMOS B 314^4(102)^ is 4°1^-=(PD1)4 ?fli:El(cathod)4 IcS. 
(110) 4°H ^€ 3* *S £ 44(VTG)4 TflolH* 3Hr4. ££ 44^ 

H(PD1)4 ^^^(anode)^ ^4 #44 ^^€4. NMOS ^$4^4(103)^ 4^ 44 
4 4^4 3J ^je. (110)4 4 4 H# 4"^4. NMOS B 314^4 

(104)^ NMOS H 354^4 (103)4 i^4 M4 = 44, ^=(14)4 4^4 ZL5lal 
*S 44(RSL)# f-*fl *S 4:H(R0WSEL)4 ^4 7fl4H» 4^4. 

< 33 > #^tb 44 ^ t 2 -^* 4"ir *H3.4 H(12H14, ££ 4°l-2-^(PDi)7> «H ^ 
nfl ^4 44 (intensity of lightHl 444 !=.£.( 14) 4 44(VPXL)4 ^1444. 
oflsatfl, #4^^ ^=(14)4 44(VPXL)£: ^-444. 

<34> o>^s.zl-44^ £^4(50)fe CDS(Correlated Double Sampling) 43.(51)4 #3 

43.(52)1- 5L^4. CDS 4S.(51)fe 4sfl44-i-(Cl I C2)4 ^44#(SW1, SW2)-gr i 

4-^4. 43fl44(CD4 44-8- #3 43(52)4 4^44. ^44(SWD^ ^4^3 4 
JKSiHl -§-4-*H4 ^=(14)4 43fl44(CD4 44 44* *144^3 4^4. 4^ 
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^lBi(C2)^ #3 2]S(52)^ £^€4. ^3*l(SW2)^r 4JJl(S2H1 

tflAi ^3 Aljr ^7l(30)S.«-E^ ^5. ^ls(VRAMP)2f ^3flAlEKC2)^l e}^- a}o]-|- a] 

^l^l-CSl, S2)^r Bfojnj ^ ^Bf- S^](20)A^E^ 

#3 2)3(52)^ tN^l 5)5.(121), ^ ^1 Er) (C3) , ^^(122), ^H*ll:(S3, S4) 
zl^\JL 2fl*l(123)-I- i^-t!:^. 2)3(121)^ CDS S) 3.(51)3.^- &| #^3tt o}^ 

a]s(VA)«- ^r^oi7l #3 ^lS(VOUT)!- #^Kr #3^cM: ^ 

cf. ^H*1(SW3)tt ifl^J <0^(S3)^| -g-'iHH 51^(121)^ #^i=M- 

^4^lBi(C3)^ <y^Ei 5)3.(121)^- <?]ti]EKl22) A>olo]) £^1}. oltt]E] 
(122)^ 91*\^\ s]S(121)^ #^(V0UT)* ^W^l 7 ] ifltb ^^-rf. 
^H*l(SW4)^r ^1Jl(S4H -§-#*lH 01^^(122)^ 

Hfl*l(123)ir ^^(122)3] -g.^^ 7 ]-o.eK40)^ #^(CNT)^r Hfl^l^Jl, 

e^ ^JE1(D)# #^tbcf. 

£ 3£r S. 2°\] 3)3.(121)£) 1 ^Hlo]} of-s. s) S j£o^ 

S. 3^- ^-S^, 91*]*-] slS(121)^r PM0S B€^1^(P1)4 NM0S 
7 1^ E 1 (Nl)S. <ywlBi(201)^ <e]<i°ll: BSfl^l^(N2)S if-^th o] ^Al^oi] 

a] <el^o|^- H^]^Ei(N2)^ NM0S H^^l^olcf. PM 0S H^^l^Ei(Pl)^ 
4 3)5.(121)^ #^#4 ^efl<?] ^ 0]*^ s}5.(121)£] <g 

3 #4 TllolHl- ^Hr4. NM0S H^H^l^BKNl)^ ^l^Bi s]5.(i21)^ #^#4 

^efl<y, ±^ ^ 5]S.(121)S1 <y^#4 o^s} 7fl°lH# 5Hr4. <5H°1 

1- Birfl*l^Ei(N2)^ NM0S B^l^E^ ^^s}- o^sl =^l<y, 3*1 <g^^ i 
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^ ^ 5.2] (20)^5.-^- °HM^ A]s(EN)sq- TflolB* #tt4. o]^ 

^ ^3] 35(121)fe SH°llr feS] ^Vol^ nfl olH^E-l 5)5(121)3] 

<^3;iL5 <y^s)fe ^Jl(VA)!- ^WIt^H tiV^ ^ oialEi 

3)5(121)fe <?H°11- a]s7V fee) 5-f<y nfl 

£ 4fe £ 2*fl S.*)& o]^Ei 35(121)3] *fl 2 ^H<| tcf^ 35. j^** 
fe 5L^°14. £ 4» #S^V^ , Si ^3 S]5(121)fe PM0S B^^l^EKPl)^ NMOS B€ 
^1^B)(N1)S ^€ o]ttlEi(201)^ <?H°11- B€^1^(P2)1- i^cf. °1 ^Aloflofl 
A i SH°l-ir E^^ i Ei(P2)^ PMOS H^^]^Eio]cf. PMOS B3N^eUP2)fe 
4 ii, =^)o] g ^IBI- 5.^(20)^.5.^^ ^loflo}^. Ajs(EN)^ <34€ 7)1 

0 lH# PMOS B^I^eKPD^ PMOS H^^]iE-](P2)4 «^^^ s) 

5(121)3] #^^3f <g^^ ELz]]o] o]^Ei 5)^(121)3) <y^^4 <2^5} 7llolB» # 
fe4. NMOS H^I^eKnDtt *y tH e] s]5(121)3] #3^:4 o^^^ ±± ^ <y 

a]E^ s\ S( 121)31 ^#3]- o^s} Til o] h» 3Hr4. ^ o]tfz] 2^5 

(121)tt SH^-i- A]Jr 7 } feS] 5-f<y nfl o]U]E] 3]S(121)3] <y ^ cj- o.^. 9j^£]fe of^ 
5ZL *I3l(VA)* ^o^c^Ai ti}^ ^*>4. tiV^, o]tt]E] 2]5(121)fe 9j<Hlo]^- a] 
3171- fee] nfl &fetf. 

ol^> £ 3<^1 £A]^ *)] 1 ^Al^ofl 4=. olt^Ei 5]5.(121)1- ^3] ^o^*) 

51 5fe ^3] w>^tb *UHH 4-E- CMOS s]^.^^ A>-g-s]fe a}s#31 
4o]p 0 1 £ o]4. £ 2 ^ £ 5t £ ^3] wV^tl: ^Hofl d^h CM0S eg 

# 2]53] ^o] ^^Cf. 
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<40> 3^ ^s.^ El-olig * 3.*l(20)O-3.-¥-3 >fl^ 3$ ^11 

2KKRST) #3 33! ^}Ji(RESET)7}- fee) SH 0 ^ 2t£.(no)3 ;*13fe NMOS B 313^3 
(101)3 =3l#i= 3°*H1 3*lH ^33fe ^(VDD-Vth)-^ ^3 €3". iiJEL(14)3 ^ 
°J-(VPXL)-& lc=( 110)3 *1°*H1 tfl-§-*Ml #^tr3. iJ=(110)3 ±i #3.3 

(source follower) ^3^3(103)3 ?(MH -£^tr3-. H€3^3U03)fe 3 

413 711 3 H ^Hl <?]7}-4g ^#tr3. *3 3<?1(RLS) #3 « ^ 

(R0WSELH 3*ti3 *3 B€3^3(104)7> € Jn.E.(110)3 <1 3<?1 

(14) #3 rfl-§-S}fe 3#*}fe CDS 33.(60) ^ 33(70H 3*fl3 ^#€3 

<4i> e)^ Afl^^ ^o> ) ^3^s-(SWl, SW2, SW3)^r feel 

(Sl, S2, S3H -§-#^3 ^H, <?H31- 4lJl(EN)fe *H efl^olcf. 33 
(121)3 #^(V0UT)3 <^^3 3^£t!fls)ES., *]33 33.(121)3 t>ms\ 
fe ofiJ-^zL <QJL(VA)fe VDD/233. ^3%l a]s1:(S1, S2, S3) 3 fe3 3-f7|- 333 
£ 32fl33(ClH 3*H3 0 f^3ZL -tlJ:(VA)fe VDD/2 BJIH-g- -fr3tr3. 

<42> aijt Afls^ ^o]]^, *l<y-(VTG)3 fe3 *H3 ^ofl rcj-e^. t=(no)3 
(charge)fe 1£ 3°l-£-^-(PDl)3 ^c}. 3°l-2-H.(PDl)3 ^3 ^13 

(intensity of light H tfl-§-tr3. 2n=(110)3 ^U^r £^ 1-33 (source follower) 
H€3^3 (103)3 ^ lo1 - ^* -i^tr3. ^3^3, <1 3^1(14)3 ^(VPXL)^ t 

= (110)3 ^fl^-^ffe ^^-2.3 ^€3. ^331:(SW1, SW2)£: fe3 *M3 ^ 

33 ^1«(S1, S2H -%-#n*\ £r€3. 3^3H ^l^(VA)fe i^El(14)3 ^(VPXL) 
3 €3^3 ^3-?ll #3*13. 
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1020020049783 #^ ^7> : 2003/4/9 

<43> Tfi^SlH, Ai^(Sl)^ fee] S-^-S. &°)*}5l, 4!iL(S2)fe feE] *H 

» ^IW. ^1S(S1)7> feE] ^o)^- j£ ^ = oHH# ^Jl(LAMP_EN) 

4 ^1 °n °1 w ^l^(CNT_EN)7> zj-zj- fes} s>o) S $H3^€4. feel dH 

<?HH1- ^Jl(LAMP_ENH -g-^^i *!Jl ^7l(30)fe 71-&711- #jl ^ 

*Vfe ^Jl(VRAMP)l- ^<§W. ^1J1(S2)7> fe^ 3H 0I5.3., o}^zi ^ 

S(VA)fe ^5. ^lS(VRAMP)^ #*3h=h fe3 ?V£^ *H 

oil- ^JL(CNT_ENH -g-^slH 7>^E-l(40)fe 3.^(20) A^-Ei ^^fe #^ ^1 

S(CLK)^| *H«- 7f£^}fe Al^cf. ojofloll- ^15l(C_ENb)fe feel 

<44> ^ f <02l(Sl)^ ^^*H -a3l(Sl)7> *W efl*§alH 

sL-f eflte ^oj^ji ^#*fl ofl^^i ojofloll- AjjL(EN)fe sL-f ell 

(121)71- oMH!- H€*1^(N2)# t^hI^I ^JL, NMOS H^l^(Nl)^ ii7} 3*1 

33 9i^Sl^l, £| 3.(121)3 <y^#_o.3. °j^£lfe oj-^^zL ^ls(VA)7> 

VDD/2°1^, ojtHEi £13.(51)3 PM0S B^l^EKPD^ NMOS H$*1^eKN1)S -f-*fl #31 
^°g-(VDD)2f ^^1 *}o}6\) ^ $\+7\ ^^€4. °lfe 2)5.^ ^ ^S. 

« #7H^]4. t^H^r NMOS B€*l^Ei(Nl)£] 4i^3- #<y- Ayolofl o]d\]o] 

1- H'^^liEl(N2)l- 9jBlEi 51^(121)^1 Ir^-S-tt #ff- 4i-E.« ^71*1^. 91 

tHEi S15.(121)7> ^•HflolDl^£ 9jtHEl 3}3.(121)3 <^#o.3 °\ 

^S.=L >0J:(VA)fe ^sflAlBll-(Cl, C2H XH 1 "^^ o^^zl-v]^ 
(50)3 ^^Hlfe ^ ^1 ^1 ^1 #fe4. 
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1020020049783 #3 ^4 = 2003/4/9 

<45> £ 6£ £ 2°fl £44 oy^^zL-v)*}^ ^^7l(50)7> tt^r °fl 4^3.^-44^ 

^7)(50)S/5^f4 <y/^s|£)i=. # iL4^rTr H444. £ 6ofl 5E4 

4 44 4°1, ^43) ^ls(Sl)^ ^4*1) 4|*H4 °.MH1- ^1J:(EN)7> feel S-f 
3. w]#^4^°ll 44 ^44 3)3(121)4 #3 ^l^(VOUT)^ fe4 *M£. 44. ^4 
4) 4JUS2)4 ^i£*fl °M°IM oioflcll- a1s(EN)7> fes} 4°15- «"$Sj-4^ 44 

4 3js.(l2l)fe ^^4fe 4Ji(VAH 444 #^ ^l^(VOUT)!- # 

^44. 

<46> £ 7afe £ tJ-^4 444 4 4>4«fl°fl 4€- CMOS <34 5}3.°)14 ^4 4-E- 
clM4(D)# H^fe s.^4ji, £ 7bfe 443 43.U21H1 4<>1H1- m€4^4 

(Nl)» ^444 ^4 4€- #^ »H|44(D)* ii^^fe £444. S. 

7a ^ S 7b-& 4^44, 444 33.(121)*fl 4°fl°ll- B^4^4 (Nl)-& ^4^-5-4 

44 € 4* ^ sa^-a- 4 ^ $14. 

< 47 > ^Ai^o] 4444 44<« 4-8-44 £ 4^ 4^45344, £ ^4 H4fe 
7fl44 ^Hmi 4444 &fe4fe 3H 4 44€ 3M4. .2.44, €■ ^4 44 

444 4^ 4 n -fj-44 ^4*4 £r £44 ^ 44 3J44. 

444, 3^44fe ^44 *m if 4 zz. 444 £44fe 53 ^-S 7> 

if4 ^4 44=144 44. 
[^4 s41 

<48> o]sq. ^ ^^oii 444, 4^^-444 44714 #3 ±3.7} 4^44. 
443 £3., CMOS ^4 444 43 ±3.7} 4^44. 
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*)] 1 i^^) #Jl3} *fl 1 ^ *j| 2 «^E]ti. ^s.^ i ^ 2 
^>s.olj7 ( x\\& 7l§ ^JKtime varying reference signal )» ^Vl-^i °>^S.ZL 

#7l ol^Ei ^H^. ^S. ^*fl ^ 

3£r aI^* M-b]-^^ #7l ^*1^ iHJsKr #3 ; 

#71 <?MH!- A]Jr^ #71 1 Aj- 7 ] 1 ^7>ol #JL5^ 

Al^JfE} #71 ^1 2 ^E}ji ^#oi f^slfe- a13 a>ohi yl^j^^ 3}^ ^A5L 

^ ^1^1 ^El S)S. 
2] 

#7l 3)3.^, 

^4 M€ *fl 1 ^12^^-^ #71 o>^ S ZL ol^Q 711 o]B 

1- ^ *ll 1 H^fl^liE^; 

#71 ^1 1 H^l^E^ ^7} 4 2 <$^Q *\] 1 *}^ ( ^12^ #71 o}^ 

A]jr<2}. <g^^ TllolHl- 31 2 H^^l^El; ZLElJL 
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^7} A] 2 s$7\ A] 2 *)1 1 

all 2 ^ =L^JL ^7) 91°]} o)^ Als^ <£^Q TilolH* *fi 3 H^^l^Ei* 3.^ 

^ 7 A^r ^10£ 

[3)^8- 3] 

*H 2 ^Hl sa°H. 

4] 

*fl 3 %H1 &<H>H, 

A oM 2 £ *fl 3 JE 31*1 iEi 1-8: AA NMOS H^l^o] a^io S ^ aj 

5] 

#7] ^ 1 ^ ^1 2 H^l^BH-8: A A PMOS B^liEl 0 J SJ-g- ^ Al 

6] 

*Q 5 ^Hl 

^7l ^1 3 H^l^Ei^r NMOS S^H^l^Elo] T^-Or ^ ^ e) 5)^. 

[3^8- 7] 
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Aj^ol ^ f^is ^ ai^ ^e) 
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[5- 11 




40 



ADC 




ADC 




ADC 


i\ 


50 2 | 


/ 
50n { 


Di 
v. 




D 2 




Dn 

j 
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[51 3] 
121 



201 



VA 



VDD 



I 

EN 



VOUT 



N1 

. I 

N2 



[51 4] 
121 



ENb 



VDD 
P2 



VDD 

J 



VA 



201 - 



L P1 



VOUT 
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IS. 5J 
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RESET 
VTG 

VPXL 

S1 . 
S2. 
S3. 
S4. 

VRAMP 



^i^i to 

— h — - 



Jl 



I 


I 


I 


I 


I 


I 


I 


I 



tis. ®mm to 




WE|(40)S| 
^TO 
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[S. 6] 

3.381 -, 
V[V0LT]f 3 

2.5: 

2 \ 

1.5- 

1 

0.51 
-41.1422m 



VOUT 



VA 



1 

J. 



I ■ 1 1 1 1 1 1 1 1 1 1 i 1 1 1 I 1 1 f 1 1 1 1 1 | 1 ■ 1 1 1 1 1 1 1 1 1 i 1 1 | 1 



S1 
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